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® Semiconductor laser driving device for stabilizing the optical output thereof. 



@ !n a laser driving device for stabilizing the optical 
output level of a semiconductor laser (10). a drive 
circuit (14) supplies a drive current signal (Sd) to the 
laser (12). A monitoring photodiode (15) is provided 
for partially receiving the optical laser output to pro- 
duce an electrical monitor signal (Sm) indicative of 
the actual output level of the laser (12). A differential 
amplifier (18) is connected to the photodiode (15) to 
serve as a comparator for receiving a reference 
signal (Sr) indicative of a reference output level of 
the laser (12). and for detecting a difference between 
values of the monitor signal (Sm) and the reference 
signal (Sr) to produce a comparison signal (Sc) 
indicative of a change in the actual optical output 
^ level of the laser (12). An abnormal current elimina- 
t^tor (16, 24) is connected to the comparator (18). for, 
when the laser (12) is disenergized or just after it is 
^driven to become operative, controlling the compara- 
^tor (18) so that the comparison signal (Sc) has a 
limited amplitude, whereby a current component un- 
^ desirably supplied as the driven current to the laser 
p?2l(12) is forcibly decreased to eliminate abnormal cur- 
^rent from flowing in the laser (12). 
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Semiconductor laser driving device for stabilizing the optical output ttiereof 



The present invention relates to tiie stabiliza- 
tion of the optical output characteristics of a semi- 
conductor laser and, in particular, to a device for 
driving a semiconductor laser based on a feed- 
back controlling technique so as to eliminate the 
flow of over-current in the laser. 

Recently, semiconductor laser diodes have 
been proposed as an electro-optica! converter for 
use in optical communication systems to covert 
digital or analog electrical signals into optical sig- 
nals. A problem in such application Is that the 
optical output characteristics of a semiconductor 
laser change with temperature. 

To compensate for temperature changes in the 
laser output, it is required that a drive signal should 
be effectively controlled with respect to the am- 
plitude of a bias current applied to the laser. In the 
conventional systems, however., when the laser di- 
ode is switched between a waiting mode and a 
normal oscillation mode, the above technical re- 
quirements cannot be satisfied sufficiently. This 
results in that rush cunrent flow undesirably in the 
laser, when it is set in the watting mode or when 
drive power is tumed on to render the diode oper- 
ative. In such a case, abnormal increase in the 
optical output level of the laser cannot be com- 
pensated effectively. 

In Japanese Patent Disclosure (KOKAI) No. 59- 
145587. there is proposed to use a zener diode in 
a laser drive circuit, to thereby restrict the maxi- 
mum level of the drive current to be supplied to the 
laser diode. With such an arrangement, however, 
since the maximum level of the optical laser output 
is simply limited to the fixed value, if such a value 
is too low, the operation range of the feed-back 
control loop for the laser output stabilization is 
narrowed, which leads to the degradation of the 
laser stabilizing perfonmance. 

It is therefore an object of the present invention 
to provide a new and improved device for effec- 
tively stabilizing the optical output level of a semi- 
conductor laser. 

It is another object of the present invention to 
provide a new and improved device for effectively 
stabilizing the optical output level of a semiconduc- 
tor laser to eliminate the generation of over-current 
in the laser without degradation of the performance 
of normal laser stabilization. 

In accordance with the above objects, the 
present invention is addressed to a specific device 
for stabilizing the optical output level of an electro- 
optical converter such as a semiconductor laser 
used in an optical data communication system. A 
driver unit is provided for supplying a drive current 



to the laser, A light sensitive unit is provided for 
producing an electrical monitor signal indicative of 
the actual optical output level of the laser. A com- 
parator is connected to the light sensitive unit, for 

5 receiving an electrical reference signal indicative of 
a reference output level of the laser, and for detect- 
ing a difference between values of the monitor 
signal and the reference signal to produce an elec- 
trical comparison signal indicative of a change in 

70 the actual optical output level of the laser. A current 
eliminator is connected to the comparator, for. 
when the laser is disenergized for just after it is 
driven to become operative, controlling the com- 
parator so that the comparison signal has a limited 

75 amplitude, whereby the drive current supplied to 
the laser is forcibly decreased to eliminate over- 
current from flowing in the laser. 

The invention, and its objects and advantages, 
will become more apparent in the detailed descrip- 

20 tion of preferred embodiments presented below. 

In the detailed description of a preferred em- 
bodiment of the invention presented below, refer- 
ence is made to the accompanying drawings of 
which: 

25 Rg. 1 a block schematic diagram of a con- 

ventional laser output stabilizing apparatus; 

Rg. 2 is a block schematic diagram of a first 
embodiment of laser output stabilizing apparatus in 
accordance with the present invention; 
30 Rg. 3 is a diagram showing the waveforms 

of signals generated at the main parts of the laser 
output stabilizing apparatus of Fig. 2; 

Rg. 4 is a diagram showing a circuit configu- 
ration of a switching controller circuit used in the 
35 laser output stabilizing apparatus of Fig. 2; 

Fig. 5 is a diagram showing the waveforms 
of signals generated at the main parts of the 
switching controller circuit of Fig. 4; 

Rg. 6 is a block schematic diagram of a 
40 second embodiment of laser output stabilizing ap- 
paratus in accordance with the present invention; 
and 

Fig. 7 is a diagram showing the waveforms 
of signals generated in the main parts of the laser 
45 output stabilizing apparatus of Rg. 6. 

In order to facilitate the understanding of the 
present invention, the conventional laser output sta- 
bilizing device having the typical arrangement will 
so be described with reference to Rg. 1 prior to 
describing some embodiments of tfie present in- 
vention. 

As shown in Rg. 1 . the optical output of semi- 
conductor laser 1 partially enters into photodiode 2. 
which monitors the real optical output of semicon- 
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ductor laser 1 to ojjtput a monitoring signal. This 
monitoring signal is supplied to comparator 4, 
whicli serves to receive a reference signal gen- 
erated by reference signal generator circuit 5. com- 
pare the monitoring signal with the reference sig- 
nal, and generate a comparison-resultant signal in- 
dicative of the difference between these two moni- 
toring and reference signals. The comparison-resul- 
tant signal is passed through iow-pass filter 6, 
whose output signal is supplied to laser driver 
circuit 7. With this feedback control circuit loop 
arrangement, the optical output of semiconductor 
laser 1 can be stabilized to be substantially con- 
stant regardless of any change in ambient tem- 
perature and/or power source. 

According to the above-described conventional 
arrangement for stabilizing the optical output of the 
semiconductor laser, however, no effective stabiliz- 
ing control can be expected in the case where 
semiconductor conductor laser 1 is driven to switch 
from waiting mode to normal oscillation mode and 
vice versa More specifically, comparator 4 tends to 
abnormally raise the level of its output signal when 
semiconductor laser 1 is under waiting mode or 
driver circuit 7 is switched on to drive semiconduc- 
tor laser 1. This is due to the fact that the output 
signal of monitoring photodiode 2 is zero in its 
level under the above state. Driver circuit 7 sup- 
plies semiconductor laser 1 with drive current, 
which has been raised in response to the 
comparison-resultant signal whose signal level is 
abnormally high. As the result, rush current, or over 
current flows in laser 1. The generation of rush 
current causes the physical properties of semicon- 
ductor laser 1 to be detefriorated or elements to be 
broken. 

The above-mentioned conventional problem 
can be effectively solved by some embodiments of 
the present invention which will be described be- 
low. 

A preferred embodiment of the device for sta- 
bilizing the output signal level of the semiconductor 
laser according to the present invention is gen- 
erally denoted by reference numeral 10 in Rg. 2. 
Semiconductor laser diode 12 is supplied with bias 
current or drive current by driver circuit 14, which 
operates responsive to mode-instructing signal Sa. 
Semiconductor laser diode 12 is thus oscillated to 
emit optical signals. Monitoring, photodiode 15 is 
provided to partially receive optical output of laser 
diode 12. Photo-diode 15 produces electrical moni- 
tor signal Sm indicative of the actual intensity of 
light incident upon it. (Monitor signal Sm is transmit- 
ted to comparator 18 through switch circuit 16. 
Comparator 18 is a differential operational ampli- 
fier. 

Comparator 18 receives monitor signal Sm at 
its inverting input. Comparator 18 also receives at 



its non-inverting input reference signal Sr which is 
generated by reference signal generator circuit 20 
so as to indicate the reference value of laser op- 
tical outputs. Comparator 18 compares these input 

5 signals to produce comparison-resultant signal Sc 
indicative of the difference between these input 
signal. Comparison resultant signal Sc is supplied 
to driver circuit 1 4 through well-known low-pass 
filter circuit 22, which serves to remove high fre- 

10 quency components from signal Sc (the feedback 
of these components causes the laser stabilizing 
control operation to be made unstable). Driver cir- 
cuit 14 controls drive current signal Sd, which is 
supplied to laser diode 12 responsive to output 

IS signal Sf of filter 22, so as to compensate any 
change in the optical output of the laser. With the 
use of the feed-back control loop, the optical output 
of laser diode 12 can thus be stabilized. 

Switch circuit 16 receives monitor signal Sm at 

20 the first input thereof. Switch circuit 16 is con- 
nected at the second input thereof to pseudo- 
monitor signal generating circuit 24, which gen- 
erates pseudo-monitor signal Sp having its signal 
level higher than that of reference signal Sr. Switch 

25 circuit 16 acts to perform tiie switching operation in 
response to switching control signal Sw and to 
selectively supply comparator 1 8 with either one of 
signals Sm and Sp transmitted thereto. The output 
signal of switch circuit 16 is designated by "SO*^ in 

30 Fig. 2. 

The operation mode of the present em bodi- . 
ment with such a circuit arrangement will now be 
described with reference to Fig. 3. When mode- 
instructing signal Sa has the "L" level. laser diode 

35 12 of this deyice is set to the waiting mode. In the 
waiting mode, switch circuit 16 is switched,, in 
response, to control signal Sw, to provide a switch 
condition wherein pseudo-monitor signal Sp sup- 
plied to the second input thereof is transmitted to 

40 comparator 18. When mode-instructing signal Sa 
has the "H" level, this device is set to the normal 
oscillation, mode, in which laser diode 12 is ren- 
dered operative. Under such a condition, switch 
circuit 16 is switched in response to control signal 

45 Sw to provide a different switch condition wherein 
monitor signal Sm supplied to the second input of 
switch circuit 1 6 is transmitted to comparator 1 8. 

In the waiting mode, the output signal of moni- 
toring photodiode 15, i.e., monitor signal Sm, is 

50 prevented from being supplied to comparator 18. 
Alternatively, pseudo-monitor signal Sp is supplied 
to comparator 18 through switch circuit 16. As 
shown in Rg. 3, pseudo-monitor signal Sp is gen- 
erated by circuit 24 so as to have a specific signal 

55 level Vp which is higher than reference level Vr of 
refernece signal Sr. At tiiis time, comparator 18 
which receives pseudo-monitor signal Sp at the 
inverting input thereof generates comparison-resul- 
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tant signal Sc. (The waveform of comparison-resul- 
tant signal Sc obtained after the low-pass treatment 
is shown by "Sf" in Rg. 3). In other words, pseudo- 
monitor signal Sp which is supplied to the inverting 
input of comparator 18 is raised in its voltage level 
in such a way that output signal Sc of comparator 
18 is forcedly reduced in its signal level to elimi- 
nate any idnd of abnormal current component 
which is erroneously supplied from drive circuit 14 
to laser diode 12 and which undesirably acts as the 
drive current signal Sd. The voltage level of 
pseudo-monitor signal Sp particularly in this em- 
bodiment is raised high enough to make substan- 
tially zero the drive current signal Sd which is 
supplied from driver circuit 14 to laser diode 12. As 
the result, the optical output level of laser diode 12 
which is under waiting mode is fixed substantially 
zero, as shown by "0" in Rg. 3.- It is thus possible 
to prevent rush current from flowing in laser diode 
12 in the waiting mode. Further, no zenner diode 
which serves only to limit the drive current applied 
to laser diode 12 is used, the operation range of 
the feedback control loop for stabilizing the optical 
output level of the laser is not narrowed to the 
undesirable extent. 

Broken lines 30, 32 and 34 in Rg. 3 represent 
level changes in the comparison-resultant signal, 
drive signal and optical laser output in the case of 
the conventional device which was described 
above with reference to Rg. 1 . It is clear from just 
viewing Rg. 3 that when the conventional device is 
under waiting mode, comparison-resultant signal 
(Sc or Sf) is raised as shown by broken line 30 and 
that, when the power source is switched on to 
change the mode, output signal (Sd) of driver cir- 
cuit 7 is thus sharply raised as shown by broken 
line 32. This means that rush current is generated 
in laser diode 12. The optical output level of laser 
diode 12 is thus undesirably and excessively raised 
as shown by broken line 34 and drive current is 
raised high to overcome the current which is al- 
lowable for laser diode 12, thereby damaging the 
elements in the worst case. This danger can be 
certainly eliminated, as described above, according 
to the present invention. 

According to the above-described embodiment 
of the present invention, it is prevented that 
pseudo-monitor signal Sp is supplied to compara- 
tor 18 under normal oscillation mode. Alternatively, 
output signal or monitor signal Sm is supplied from 
monitoring photodiode 15 to comparator 18 through 
switch circuit 16. Output signal Sc of comparator 
18 (or output signal Sf of filter 22) is forcedly 
controlled, just till then, to have a low level. Even 
when the device is switched from waiting mode to 
normal oscillation mode, therefore, drive signal Sd 
rises gradually from zero level not to sharply raise 
the optical output level of laser diode 12. 



A typical circuit arrangement of switching con- 
trol circuit 40 which is preferably employed for the 
above-described embodiment of the present inven- 
tion is shown in Rg. 4. According to this circuit 40, 

5 a first series circuit of resistor R1 and capacitor C1 
and a second series circuit of resistors R2 and R3 
are connected parallel to each other between pow- 
er source line 42 and earthed line 44. Comparator 
46 which is a differential amplifier has a non- 
70 inverting input connected to the node between re- 
sistor Rl and capacitor CI and an inverting input 
connected to the node between resistors R2 and 
R3. AND gate 48 has a first input connected to the 
output of comparator 46 and a second Input to 

IS which mode indicating signal Sb is supplied. 

When driver circuit 14 is connected to power 
source Vcc at time t1, potential on line 42 rises 
sharply (or like a step) as shown in Rg. 5. Capaci- 
tor 01 is charged responsive to this potential 

20 change, so that potential Vin at the non-inverting 
input of cornparator 46 thus rises gradually. Divid- 
ing voltage Vdiv of resistors R2 and R3, which has 
a constant potential as shown by broken line 50 in 
Fig. 5, is being applied to the inverting input of 

25 comparator 46 this time period. Comparator 46 
compares these voltages to generate comparison- 
resultant signal Vout of level "H" when the ^ 
gradually-increasing input voltage becomes equal 
to dividing voltage Vdiv at time t2. Under such a 

30 condition, if mode indicating signal Sb has level 
"H" to indicate normal oscillation mode. AND gate 
48 will output switch control signal Sw of level "H". 

More specifically, control signal Sw to be sup- 
plied to switch circuit 16 (see Rg. 2) continues to 

35 have level "L" during time period Te (or interval 
between times t1 and t2) the length of which is 
determined by time constants of resistor Rl and 
capacitor CI. Therefore, switch circuit 16 continues 
to supply pseudo-monitor signal Sp to comparator 

40 18 during time period Te just after the mode 
change. Output signal Sc of comparator 18 (and 
filter output signal Sf) are thus forcedly set low or 
preferably zero in level during this time period Te 
and this assures that over-current can be prevented 

45 from generating in laser diode 12 at the time of 
mode change. It should be noted that, when the 
time constant R1.C1 is selected to be larger than 
that of low-pass filter 22, drive cun'ent signal Sd 
applied to laser diode 12 can be controlled to 

50 excellently rise as shown by a solid line in Rg. 3, 
since laser diode 12 is temporarily kept waiting and 
tiien brought into the oscillation state. This elimina- 
tion of rush current achieved by the present inven- 
tion is not influenced by the inequality in the ele- 

55 ment properties of laser diode 12 itself, so that the 
reliability of stabilizing the optical output level of 
the laser 'at the time when the mode of laser diode 
12 is changed is quite high. 
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A second embydiment of the laser optical out- 
put stabilizing device according to the present in- 
vention is generally denoted by reference nunneral 
60 in Rg. 6. Same components as those in the first 
embodiment of Rg. 2 will be represented by same 5 
reference numerals, and description on these com- 
ponents will be omitted in the following explanation. 

In this device 60, output signal Sm of monitor- 
ing photodiode 1 5 is supplied directly to the invert- 
ing input of comparator 18. Two reference signal ;o 
generator circuits 62 and 64 are provided to gen- 
erate reference voltage signals Vr1 and Vr2 which 
are different from each other. Switch circuit 66 
receives these signals Vrl and Vr2 and selects one 
of them. The output of switch circuit 66 is con- is 
nected to the non-inverting input of comparator 1 8. 

Reference signal generator 62 serves as a 
main generator which corresponds to the one 20 in 
the above-described first embodiment. Output sig- 
nal Sr1 of this main reference signal generator 62 20 
represents a normal reference value relating to the 
optical output level of laser diode 12. Another refer- 
ence signal generator 64 serves as a sub-generator 
for generating sub-reference signal Sr2 which has a 
voltage level lower than that of main reference 25 
signal Sr1. Typically, sub-reference signal Sr2 is 
selected to have a value smaller than that one 
which corresponds to either the optical output natu- 
rally emitted from laser diode 12 or the overcurrent 
of photodiode 15. According to this second em- 30 
bodiment. sub-reference signal Sr2 is selected to 
have a value substantially equal to or smaller than 
zero level as shown in Rg. 7. 

Switch circuit 66 carries out its switching op- 
eration responsive to switching control signal Sw in 35 
such a way that main reference signal Sri gen- 
erated by main generator 62 is supplied to com- 
parator 18 when laser diode 12 is under normal 
oscillation mode and that sub-reference signal Sr2 
generated by subgenerator 64 is alternatively sup- 40 
plied to comparator 18 when laser diode 12 is 
under waiting mode. Subreference signal Sr2 hav- 
ing the limited voltage level is supplied to the non- 
inverting input of comparator 1 8, when laser diode 
12 is under waiting mode and during certain time 45 
period Te (see Rg. 5) just after the waiting mode is 
changed to the oscillation mode. Output signal So 
of comparator 18 is therefore forcedly set low or 
preferably zero in level this time. Even when moni- 
tor signal Sm applied from photodiode 15 which is so 
monitoring laser diode 12 is low in level (so small 
in value as to correspond to the natural optical 
output of laser diode 12, or so small in value as to 
correspond to a level caused by the inequality in 
the element properties of laser diode 12), since * ss 
reference signal Sr2 itself which is to be compared 
with signal Sm is as small in value as signal Sm. 
comparison-resultant signal So (and filter-pro- 



cessed comparison-resultant signal Sf) can be pre- 
vented from decreasing the drive current applied to 
laser diode 12. This contributes to reliably prevent- 
ing the generation of excessive current in laser 
diode 12. 

According to this second embodiment of the 
present invention, any of the above-described cir- 
cuit components for restraining the generation of 
excessive current is not added to the feedback 
control loop which comprises laser drive circuit 14. 
monitoring photodiode 15, comparator 18 and low- 
pass, filter 16 to stabilize the optical output level of 
laser diode 12. Therefore, the speed of stabilizing 
the optical output level of the laser cannot be made 
low, as seen when some additional circuit compo- 
nents are added to the feedback control loop. This 
is particularly advantageous when this second em- 
bodiment of the present invention is applied to 
high-speed optical data communication systems. 

Although the present invention has been de- 
scribed with reference to some embodiments, it 
should be understood by those skilled in the art 
that various modifications can be made without 
departing from the spirit and scope of the present 
invention. 

, For example, it may be arranged in the device 
shown in Rg. 2 that the monitor and pseudo- 
monitor signals of the semiconductor laser are not 
made independent of the other and that when the 
laser diode is under waiting mode, direct-current 
signal or the like is added to the monitor signal to 
generate the pseudo-monitor signal. It may also be 
arranged in the device shown in Rg. 6 that the first 
and second reference values are not made signals 
independent of the other and that when the laser 
diode is under waiting mode, direct-current signal 
or the tike obtained from the negative power source 
is added to one of the reference values to generate 
the other reference value. Further, the first and 
second reference values may not be direct-current 
signals but they may be pulse signals or smoothed 
pulse signals. Furthermore, LPF may be arranged 
at a stage prior to the comparator or LPF may be 
omitted by using the comparator which operates at 
a low speed. Still furthermore, the photo-transistor, 
PIN photodiode or the like may be used as the 
optical sensor for monitoring the laser light. As 
apparent from the above, various changes and 
modifications can be made without departing from 
the gist of the present invention. 



Claims 

1. A device (10, 60) for stabilizing an optical 
output level of a semiconductor laser (12), said 
device comprising driver means (14) for supplying 
a drive current to the laser (12). light sensitive 
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means (15) for produdrng an electrical monitor sig- 
nal indicative of the actual optical output level of 
said laser (12). comparator means (18). connected 
to said light sensitive means (15), for receiving an 
electricaJ reference signal Indicative of a reference 
output level of said laser (12), and for detecting a 
difference between values of the monitor signal and 
the reference signal to produce an electrical com- 
parison signal indicative of a change in the actual 
optical output level of said laser, characterized in 
that compensator means (16. 24; 62, 64. 66) is 
connected to said comparator means (18), for, 
when said laser is disenergized or inperative, con- 
trolling said comparator means (18) so that the 
comparison signal has a limited amplitude, where- 
by a current component supplied as the drive cur- 
rent to said laser (12) is forcibly decreased to 
eliminate abnormal current from flowing in said 
laser (12). 

2. The device according to claim 1. character- 
ized in that said compensator means comprises 
signal generator means (24) for, when said laser is 
inoperative, generating a pseudo-monitor signal 
having an amplitude which is lager than that of the 
monitor signal, and switching means (16). con- 
nected to said light sensitive means (15) and said 
signal generator means (24). for. in a normal os- 
cillation mode of said laser, for feeding said, com- 
parator means with the monitor ^gnal. and for, in a 
waiting mode of said laser, alternatively feeding 
said comparator means (18) with the pseudo-moni- 
tor signal. 

3. The device according to claim 2, character- 
ized in that said comparator means comprises a 
differential amplifier (18) having an inverting input 
and a non-inverting input, said switching means 
having an output connected to the inverting input of 
said amplifier. 

4. The device according to claim 1, character- 
ized in that said compensator means comprises 
first signal generator means (62) for generating the 
reference signal, second signal generator means 
(64) for generating a sub-reference signal having a 
limited amplitude which is smaller than that of said 
reference signal, and switching means (66). con- 
nected to the first and second signal generator 
means (62, 64), for, in a normal oscillation mode of 
said laser (12), feeding said comparator means (13) 
with the reference signal, and for. in a waiting 
mode of said laser (12), alternatively feeding said 
comparator means (18) with the subreference sig- 
nal. 

5. The device according to claim 4, character- 
ized in that said comparator means comprises a 
differential amplifier (18) having an inverting input 
and a non-inverting input, said switching means 
(66) having an output connected to the non-invert- 
ing input of said amplifier (18). 



6. An optical device (10, 60) comprising a 
semiconductor laser (12). driver means (14) for 
receiving an operation mode assignment signal, 
and for feeding drive power to said laser (12) In 

5 response to said signal, monitor means (15) for 
producing an electrical monitor signal indicative of 
the actuai optical output level of said laser (12), 
and signal generator means (20, 62) for generating 
an electrical reference signal indicative of a refer- 

70 ence output level of said laser (12). comparator 
means (18). connected to said monitor means (15) 
and said signal generator means (20. 62), for de- 
tecting a difference between values of the monitor 
signal and the reference signal to produce an elec- 

75 trical error signal indicative of a change in the 
actual optical output level of said laser (12), and 
characterized in that current eliminator means (16, 
24; 40, 64, 66) is connected to said comparator 
means (18). for controlling, when said laser (12) is 

20 driven to become operative, said comparator 
means (18) so as to generate a specific output 
signal having a limited amplitude in a certain time 
interval (Te) after said laser becomes operative, 
whereby a bias current supplied to said laser is 

25 forcibly decreased to eliminate over-current from 
flowing in said laser (1 2). 

7. The optical device according to claim 6, 
characterized in that said current eliminator means 
comprises second signal generator means (64) for 

30 generating a pseudo-monitor signal having a signal 
amplitude larger than a normal amplitude of said 
monitor signal, switch circuit means (66) connected 
to said monitor means, said second signal gener- 
ator means, and said comparator means, tor selec- 

35 tively generating at an output thereof one of the 
monitor signal and the pseudomonitor signal, and 
time controller means (40) connected to said switch 
circuit means (66), for receiving the operation 
mode assignnient signal in response to which said 

40 laser (12) becomes operative, for detecting that a 
predetermined time period has passed after the 
receival of said mode assignment signal, and for 
generating a switching control signal for said pre- 
determined time period (Te), said switching control 

45 signal being supplied to said switch circuit means 
(66), which then supplies said pseudo-monitor sig- 
nal to said comparator means (18) in said time 
period. 

a. The optical device according to claim 7, 
50 characterized in that said comparator means com- 
prises a differential amplifier (18) having a non- 
inverting input to which the first signal generator 
means (62) is connected and an inverting input to 
which the output of said switch circuit means (66) 
55 is connected. 

9. The optical device according to claim 6, 
characterized in- that said current eliminator means 
comprises second signal generator means (64) for 
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generating a second, reference signal having a sig- 
nal annplitude smaller than that of the first refer- 
ence signal generated by the first signal generator 
means (62), switch circuit means (66) connected to 
said first signal generator means (62). said second 5 
signal generator means (64) and said comparator 
means (18), for selectively generating at an output 
thereof one of the first and second reference sig- 
nals, and time controller means (40) connected to 
said switch circuit means (66), for receiving the to 
operation mode assignment signal in response to 
which said laser (12) becomes operative, for de- 
tecting that a predetermined time period has 
passed after the receival of said mode assignment 
signal, and for generating a switching control signal is 
for said predetermined time period (Te). said 
switching control signal being supplied to said 
switch circuit means (66). which then supplies said 
second reference signal to said comparator means 
in said time period, 20 

10. The optical device according to claim 9, 
characterized in that said comparator means com- 
prises a differential amplifier (18) having an invert- 
ing input to which said monitor means is con- 
nected, and and a non-inverting input to which the 2S 
output of said switch circuit means (66) is con- 
nected. 
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